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INTRODUCTION
The complexity of the firm is a hallmark of the current economy. Such complexity is driven by the reality that many modern businesses operate in a wide range of industries and offer products and services in a multitude of corporate, institutional, consumer, and geographic markets. Manufacturing giants in the automotive and aerospace industries, such as Boeing and Toyota, have received much attention from business researchers over the years due to the spatial and organizational intricacy of the sourcing, assembly, and distribution networks that such firms have developed (MacPherson and Pritchard, 2003; Egresi, 2007) . Large, international financial institutions such as Bank of America, Citigroup, and HSBC also have constructed multifaceted corporate structures, as these firms provide financing to multi-billion dollar office developers and individual households alike, while also offering a range of insurance and investment services that each target many diverse business and lifestyle-based markets (Semple and Rice, 1994; Graves, 2003) . Even retailers such as Home Depot and Target must manage and coordinate a multitude of real estate, financial, supplier, transportation, and manufacturing and processing operations that fall largely outside of the view of a typical consumer (Brown et al., 2005) . The organizational chart of any of the largest firms in the world exhibits a complexity that is a reflection of the diverse web of relationships that link businesses in the global economy.
Subsidiary firms and their headquarters are one key expression of the spatial and organizational structure of the modern firm. A corporate subsidiary is a business that is owned or controlled by an outside entity (Rice and Pooler, 2009 ). Corporate subsidiaries come in a wide variety of forms, from businesses that contain all of the financial, marketing, production, and service elements necessary for independent survival, to organizations that fulfill a single manufacturing or service function and exist completely within the context of their parent corporation and the other functions that the parent provides. The study of subsidiaries provides a window on the operational and strategic structure of the modern corporate empire, as the number and function of subsidiaries associated with each parent corporation is one important indicator of the organization of the firm. For example, multinational corporations with a series of highlyindependent national subsidiaries, such as Toyota, operate very differently than corporations with subsidiaries tightly organized around a core set of highly-specific product or service mandates, such as Bank of America (Chapman and Walker, 1987; Tavares and Young, 2006) .
The study of corporate subsidiaries and structures provides insight into the strategic functioning of businesses in today's global economy.
The subsidiary headquarters represents the highest level of decision-making within the subsidiary's own organization. Since subsidiaries are themselves controlled by a parent corporation or organization, the ultimate control over the operations of the subsidiary does not reside in the subsidiary's headquarters. Although some subsidiaries operate as simple "branch plants", the level of operational decision-making ability delegated to the subsidiary's management can be substantial. For example, General Motors' prime Australian subsidiary, GM Holden, independently designed, manufactured, and marketed in its home country the multibillion dollar Zeta automobile architecture whose success led the global parent to consider the technology as the basis for future car lines in North America and worldwide (Mackenzie, 2007) .
The ability to undertake such a consequential development at the national subsidiary level speaks to the decentralized, opportunity-seeking strategies employed in recent years by many global businesses. While not all subsidiaries enjoy such flexibility in their decision-making, the size and importance of the operations administered by the headquarters of the largest North American and global subsidiaries indicates that subsidiaries of all kinds ought to be considered as part of the global economic system examined by urban-economic research.
Thus, a need exists for an understanding of the role played by subsidiaries within the modern economy. Geographic analysis of subsidiary operations is especially important in developing this functional understanding, as the location and interurban operational and ownership linkages associated with subsidiaries are fundamentally spatial phenomena. Indeed, urban-economic geography has seen a number of important contributions related to this area (Yeung, 2000; Poon and Thompson, 2003, 2004; Williams, 2005) . However, these geographic studies have all focused on a single aspect of subsidiary operation: the evolving role of subsidiaries associated with foreign investment, where a parent firm based in one country controls a subsidiary firm located in another country. While foreign connections are obviously important in the global economy, much subsidiary activity is not associated with international control linkages (Rice and Pooler, 2009 ). U.S. corporate giants such as Berkshire Hathaway, General Electric, and Hewlett-Packard control vast networks of subsidiaries that are located inside the U.S., in addition to their international subsidiaries. Similar subsidiary development strategies hold also for the largest firms in Canada, Europe, and Asia, as businesses worldwide invest both domestically and internationally for a wide variety of reasons. To focus on the foreign element and not consider the domestic as well would be to capture only part of the story relating to the evolving structure and strategy of the most important global corporate players.
Clearly, a broad perspective on subsidiary development is required: one that brings domestic subsidiary development into the analysis while continuing to paying attention to the clearly important role of foreign subsidiaries.
This article attempts to contribute to the broadening of geographic research related to subsidiaries and their urban system of headquarters locations by analyzing changing sector characteristics and spatial distributions characterizing North America's subsidiary community.
The analysis focuses on three broad areas of research. First, in which sectors of the American and Canadian economies are subsidiaries most prominent, and how do the two national economies differ in their use of subsidiaries by sector? Second, to what degree are the geographies of foreign and domestic subsidiaries related in the U.S. and Canada? Third, to what extent do foreign corporations from various nations follow similar or different strategies in locating their U.S. and Canadian subsidiary headquarters? However, before examining these research areas and their related results more completely, the study turns to survey the background for the general study field in the literature of urban-economic geography.
STUDY CONTEXT
The geographic literatures of quaternary location theory and subsidiary development provide key elements of the conceptual foundation for the present study. The following review summarizes selected contributions in both fields that link to subsidiary headquarters location issues and the North American case study investigated here. The review concludes by addressing the context for business development in North America based in the role played by government in shaping the ongoing evolution of the U.S. and Canadian economies.
Corporate Decision-Making: The Quaternary Sector
The most important basis for this work is found in the quaternary location literature (Wheeler, 1988; Semple, 1996; Rice, 2006) . The focus of quaternary research in urban-economic geography is on the highest levels of decision-making within the business hierarchy, the corporate headquarters, together with related, information-centered activities linked to corporate decision-making. The majority of research relating to the geography of quaternary activities has focused on the headquarters of parent or freestanding firms that have no higher level of ownership or accountability (Semple, 1996; Klier, 2006) . This parent research has overwhelmingly concentrated on analyzing the urban locations of major firms, such as the members of the Fortune 500 ranking of the largest businesses in the United States, and the similar Financial Post 500 ranking in Canada. However, a subset of work in the field has also recognized the breadth and complexity of quaternary activity that goes beyond the headquarters facilities of the dominant national and international corporate giants. Issues such as the interurban geography of information generation and transmission (Mitchelson and Wheeler, 1994) , the location and linkages associated with high-level corporate personnel (O'Hagan and Green, 2004) , and the evolving locational preferences of small but rapidly-growing firms (Lyons, 1995) each provide separate but important perspectives relating to the overall theme of corporate decision-making. The broadening of the quaternary location literature embodied in these extensions provides an important precedent for the present study.
Subsidiary Location and Development
The location and development of subsidiary businesses has been an important focal point for research in urban-economic geography. This interest in subsidiaries has been manifested almost exclusively in connection with foreign-controlled subsidiaries ("foreign subsidiaries"), where the subsidiary is based in one country and the parent company is based in another. The association of subsidiaries with transnational corporations is important, as the global economy has become increasingly driven by such international investment and control networks (Poon and Thompson, 2004) .
Recent geographic research focused on foreign subsidiaries has investigated the meaning and significance of these firms for economic development in countries worldwide. Tavares and Young (2006) , for example, investigated the impacts that foreign subsidiaries have had on regional host economies in Europe, finding a general trend toward greater import-orientation and a reduction in local economic impacts. Williams (2005) also examined the impacts of foreignowned firms, this time specifically in the United Kingdom, by focusing on the supplier linkages of the subsidiary, and the influence of factors such as the firm's mode of entry into the country.
In their study of the Asia Pacific region, Poon and Thompson (2003) provide some overall basis for understanding the varying local and regional impacts of foreign subsidiaries, demonstrating that foreign subsidiaries themselves have a wide spectrum of potential behaviors and responsibilities, ranging from quiescent firms that exist as limited branch plants to developmental subsidiaries that possess many advanced research, production, decision-making capabilities similar to stand-alone businesses.
Each study cited above yields valuable insights into subsidiaries and the characteristics of their development within the globalizing economy. However, the key point relating to all of these works is that they share an exclusive focus on foreign subsidiaries. The operations of foreign subsidiaries, although not necessarily their headquarters locations and cities, are wellstudied within the literature of urban-economic geography. By contrast, geographic research is almost completely lacking related to domestically-controlled subsidiaries ("domestic subsidiaries"), or those situations where subsidiary and parent are based in the same country.
Such a gap would have less importance if domestic subsidiaries could be assumed to operate in the same manner as their foreign subsidiary counterparts, with similar motivations and locational constraints characterizing both groups. However, given the distinct developmental challenges and constraints facing foreign firm entrants (Semple and Rice, 1994; Ó hUallacháin and Reid, 1996; Sanchez, 2007) , it is unlikely that such a notion of similarity could be supported by further investigation. Rather, it is clear that more research is needed to address the comparison between domestic and foreign subsidiary locations, as well as additional studies that focus on the geography of domestic and foreign subsidiary headquarters separately.
Despite the overall lack of research in the area, a single contemporary publication provides a partial foundation for such an extended investigation. One of my recent collaborative studies (Rice and Pooler, 2009 ) explored the urban geography of subsidiary headquarters, defined broadly in this case to include both foreign and domestic subsidiary headquarters activities. Our North American analysis focused on subsidiary headquarters as one class, not differentiating between foreign and domestic components. We showed that subsidiary headquarters as a group have an urban distribution and developmental trajectory that is distinct from parent headquarters, and that key spatial and temporal indicators also highlight large and important differences for the operation of subsidiaries in the U.S. and Canada as well. This initial study, focused on subsidiary headquarters in a broad context, demonstrated the unique geography characterizing subsidiary operations, and highlighted the need for more work in the area. It is clear that our analysis functioned primarily as an introduction to subsidiaries in geography and not a definitive analysis, as it left many aspects of subsidiary location unexplored. Focused investigation of domestic subsidiaries and research into the foreign-domestic comparison are two examples of further study needs. It is with such additional research directions in mind that this paper continues the investigation in this area. However, before proceeding with the details of the present study, I address one final aspect of the background for subsidiary location in North America: the legal and regulatory environment for business in the U.S. and Canada.
Context for Business and Subsidiary Location Related to Governments
In the midst of research into the increasingly complex dimensions of the economy and a focus on the international character of modern business, it is important to acknowledge the role and impact of states and governments on business decisions. Dicken, for example, discusses the state as a container of "distinctive cultures, practices and institutions " (2003: 126) . Engaging this perspective acknowledges the importance of national legal and regulatory frameworks as a foundation for understanding and comparing the decisions made by businesses in countries around the world. Governments play a key role in shaping the competitive environment for business, and governmental initiatives can be central to the decision-making processes of firms, including decisions related to their location and organization (Wei et al., 2008) .
One key area of government involvement relates to the establishment and relaxation of trade barriers between countries. For example, Canada's national development has been characterized for much of its history by protectionist policies aimed at sheltering domestic manufacturing from foreign competition (Carroll, 1986) . Such policies were intended to encourage the development of industry in Canada, leading foreign firms to establish Canadian subsidiaries specifically to serve the Canadian market. Of course, Canada was by no means alone in this practice, as the U.S. also established many tariff and other barriers intended to protect U.S. domestic firms and interests (Marsh, 1998) . However, protectionism has of course not been represented fundamental changes to the protectionist priorities of previous decades, and have proved to be milestones in the development of the North American economy (Bagchi-Sen, 1999) . Free trade has made it possible for firms and industries to engage in a process of rationalizing their operations within the context of the continental economy as a whole, making less important some business locations previously established because of tariff barriers.
However, it is important to note that the continued existence of non-tariff regulations and security considerations related to the Canada-U.S. relationship has meant that free trade has not led to the elimination of the border as a barrier to international commerce (MacPherson et al., 2006) . We can thus expect that future business developments, including the establishment of subsidiaries, will continue to reflect the existence of distinctive national economies in North America even as free trade continues to shape the continental economy.
Another area of government influence related to subsidiary activity focuses on labor laws, unionization, and wage rates. Direct comparisons can be drawn between the U.S. and Canada, where for example the U.S. has historically maintained a much lower unionization rate than Canada or many other industrialized countries (Hayter, 1997: 89) . Low unionization rates, and directly related right-to-work laws, are often viewed as attractive to many kinds of "branchplant" businesses that are often associated with subsidiary operations (Abraham and Voos, 2000) . Thus, the U.S. might be seen as an appealing location for some subsidiary operations, by comparison with Canada. However, some important qualifiers need to be attached to this general statement. First, unionization rates and right-to-work status vary greatly within both the U.S. and Canada, since states and provinces are responsible for the legal framework surrounding unionization. Thus, subsidiary location decisions related to unionization and right-to-work laws require more analysis than a simple comparison between countries. Second, low unionization rates do not necessarily lead to low wages (Farber, 2005) , the crux of the unionization and business-attractiveness debate. It is clear that business location and hiring decisions lie in a context that is much more complex than might be represented by simple union avoidance. Third, much subsidiary activity occurs in advanced manufacturing, health, communication, and financial sectors where labor cost-minimization is a small factor at best (Rice and Pooler, 2009 ).
Although wage-minimizing "branch plants" account for a component of subsidiary activity, it is important that the subsidiary community be appreciated and analyzed for all of the complexity it collectively embodies.
Although other factors connect governments with subsidiary activity, such as changing currency exchange rates and government monetary policies, due to space constraints I will limit my comments here to only one more key issue: the regulation of merger and acquisition activity.
While mergers and acquisitions can result in outcomes other than subsidiary formation, such investments are an important component in understanding subsidiaries and their ongoing development. Mergers and acquisitions are an important target of legislation because of their ability to alter the competitive landscape for both individual industries as well as national economies. Lawmakers in both the U.S. and Canada have demonstrated a long-standing concern over corporate actions that suppress competition. In the U.S., the Sherman Antitrust Act of 1890 and the Clayton Antitrust Act of 1914 provided early prohibitions against firm collusion and acquisition activity that encourages the creation of monopolies or cartels (Rice et al., 2008) , while Canada passed its counterpart Competition Act in 1889 (Beriault and Borgers, 2004) .
Additional 20
th century legislation, such as the Celler-Kefauver Antimerger Act of 1950, strengthened and extended merger restrictions among competing firms in the U.S., but Canadian competition law remains based on the provisions of the country's 1889 act (Beriault and Borgers, 2004 ).
In recent years, however, two additional considerations have emerged to impact merger and acquisition decisions in the North American economy. First, North American corporations have had to account for the emergence of competition legislation elsewhere, as the European Union has asserted its authority to examine mergers and acquisitions involving firms with significant operations in Europe (Castle, 2008) . Second, governments in both the U.S. and
Canada have been active in establishing mechanisms to review acquisitions of domestic firms by foreign purchasers (Deas, 2008) . Such legal provisions can have implications for a firm's investment decisions that extend beyond purely competitive considerations, and as such must be acknowledged in any comparison of subsidiary development in the U.S. and Canada.
The preceding provides a framework for the analysis of subsidiary location and development. It is clear from this review that many questions remain to be answered relating to the geography and operation of subsidiaries in North America, particularly involving the segmentation of the U.S. and Canadian subsidiary communities into their foreign and domestic components. The study now proceeds with a definition of the datasets and research questions addressed by this North American study.
NORTH AMERICAN CASE STUDY

Data
The study brings together corporate data from a variety of sources for an analysis of change in subsidiary firm locations in the United States and Canada. As with some of my other recent investigations (Rice, 2006; Rice and Pooler, 2009) It is important to note that these sources lack depth in terms of operational details, so a thorough determination of specific subsidiary roles and responsibilities within their larger corporate empires is not possible based on these sources alone.
Thus, the study is necessarily limited to a high-level summary of business development patterns through the 1996-2004 period. The study also draws a counterpart database consisting of the top 1000 U.S. parent firms from the same two sources for part of the analysis. Both sources aim to be comprehensive in firm coverage, so between the two databases it can be stated with confidence that all large U.S. subsidiary and parent firms have been captured in the study.
The study also assembles a similar database for Canada, based on the annual publication of the Financial Post 500 Canadian large-firm rankings. As extracted for use here, this source provides data for the top 250 subsidiary and top 250 parent businesses in the Canadian economy.
Again, as with the U.S. databases, the Canadian analysis can be said with a high degree of confidence to include all large parent and subsidiary firms in the country.
From a geographic perspective, the basis for analysis is the metropolitan area 3 , rather than alternative units such as the state, county, or local municipality. In the context of quaternary location studies, metropolitan areas provide a superior basis for analysis in comparison with counties or other geographic units that subdivide the extended, regional spheres of influence that characterize urban development in North America (Wheeler, 1988; Mitchelson and Wheeler, 1994; Rice, 2006) . For the continental system of corporations and cities that form the focus here, it is most appropriate that metropolitan areas form the building blocks for the investigation.
Before proceeding further with this North American case study, it is important to clarify what is, and is not, being analyzed through the use of these databases. The focus of the study datasets is the largest firms in North America, an appropriate focus given the sheer size and influence of these corporations. Considering the millions of people employed by the businesses represented in the datasets, and the importance of the purchases and outputs of these firms for regional economies across the continent, these study datasets capture the most significant businesses of all for the North American economy. However, it is also true that, due to this largefirm focus, the study databases also miss some important business activities. Medium and small businesses 4 are not part of this study. Thus, the results provided here relate exclusively to the geography and development of the largest, most dominant firms on the continent. They do not represent what has happened with the much larger number of smaller firms that play distinct and important roles in the ongoing evolution of the North American economy.
Research Questions and Expectations in Theory
This study uses the conceptual framework and databases described above as the primary theoretical basis for an investigation of the distribution of subsidiary firms in North America.
This research examines the spatial and sectoral distribution of subsidiaries for 1996 and 2004 to provide some insight into the changes impacting the economies and corporate communities under study. Below I outline three key sets of research questions addressed in this investigation, along with additional discussion of expectations based on literature associated with each of the three areas of study. As this paper asserts, along with Rice and Pooler (2009) , that the broadly-defined study of subsidiaries is an under-researched area of urban-economic geography, it is important to clarify from the start that although the literature discussed here is the most closelylinked to the study questions, what is truly needed is more and better research that is directly connected to the evolving geography of subsidiaries specifically and quaternary activities more broadly.
The first set of research questions focuses on the sectoral orientation of subsidiary activity in the North American economy. What is the nature of subsidiary involvement in the national economies of the U.S. and Canada by economic sector? Are sectors characterized by large numbers of subsidiaries in the U.S. also characterized by large subsidiary numbers in Canada? If there is some underlying rationale for the existence of subsidiaries based in the fundamental characteristics of individual economic sectors, we would expect to find a broad similarity in the sector profile of subsidiary activity between the two countries.
The literature of subsidiaries and corporate structure provides some foundation for a research expectation in this area. Previous research related to subsidiaries and manufacturing indicates that there may be a set of underlying forces, based in sectoral characteristics, that works to shape the structural complexity of firms across each economic sector. For example, Fujita and Goken (2005) show that heavy industries characterized by high trading costs, such as mining and ship-building, lend themselves well to a fragmentation of corporate structures and functions. On the other end of the scale, sectors that have been assisted by gains in information technologies, such as information processing (Mathews and Cho, 2000) , find advantage in concentrating their activities both organizationally and geographically. Such sectoral commonalities would appear to indicate that sectoral profiles relating to subsidiary usage ought to be shared between the U.S.
and Canadian economies.
A second area of research investigates the degree of relation between the geographies of domestic and foreign subsidiaries. If subsidiary development and locational decisions in a given country are driven largely by the common characteristics of the host, national economy, then we would expect to find little difference between foreign and domestic subsidiaries. However, if international social and economic barriers and other multinational and global factors play an important role in shaping subsidiary involvement and development, then we might expect to find large differences between the locational strategies of domestic and foreign subsidiaries.
Again, the existing literature provides some guidance as to a research expectation.
Foreign direct investment ("FDI") by an individual firm in a given country frequently occurs only after the firm's initial penetration of the national economy by trade (Dunning, 1991) . Once the viability of operations in the national market has been proven to the parent corporation through sustained trade, the firm might proceed to establish a formal, national subsidiary. The existing literature suggests that centers with an established, international image, usually in the country's economic core, are likely locations for these national subsidiary operations (Semple and Rice, 1994; Ó hUallacháin and Reid, 1996; Sanchez, 2007) . Locating in such a visible and connected urban region can be conceptualized as reducing the cost of the search for national suppliers, distributors, and other services. Major suppliers and other related firms operating in the host country may already be familiar to the multinational parent firm through dealings in other countries, creating an additional pull to locate the national subsidiary headquarters in a top city for international links and visibility. Even though other cities in the country may also host appropriate service capabilities, cities with a heightened international status appear to have a strong attraction for the national operations of multinational firms (Rice, 2006) . By contrast, domestic subsidiaries could be hypothesized as having fewer constraints, and more knowledge, leading to a locational pattern characterized by a wider spread and greater penetration into local opportunities across the country. Although multinational subsidiary companies may also choose to locate outside of the country's most visible cities, it is reasonable to expect that foreign subsidiaries overall would have a geographic distribution that is distinct from their domestic counterparts due to the issues discussed above. Due to the complexity of the related analysis, this study focuses on investigating these expectations for the year 2004 alone.
A third study area provides a more detailed focus on the foreign subsidiary investigation A partial expectation for this third area of investigation follows from the preceding FDI discussion (Semple and Rice, 1994; Ó hUallacháin and Reid, 1996; Rice, 2006; Sanchez, 2007 ).
It appears that knowledge and familiarity with the characteristics of the recipient (host) economy are important, given the expectation previously developed that domestic subsidiaries would locate more broadly across the host country than foreign subsidiaries. By extension, we might then expect that firms from countries with close connections to the host country, by virtue of geographic location (proximity) or historical connection (shared cultural heritage or previous political linkages) would locate more broadly in the host country than firms from nations with weaker connections to the host country. As with the first research question, a 1996-2004 analysis focuses on examining the business location evidence related to these expectations.
RESULTS
The analysis of sectoral orientation for subsidiaries in the U.S. Table 2 provides a summary of the sectors that are undergoing the highest levels of subsidiary change in both the U.S. and Canada from 1996 to 2004. While there is no overlap between the two countries among the expanding subsidiary sectors, the sectors experiencing the greatest declines in subsidiary numbers include both chemical manufacturing and wholesaling in each country. Such results provide a basis for further, focused research in these specific sectors. Table 3 provides another perspective on the question of subsidiary sectoral orientation by implementing a subsidiary complexity ratio, based on both subsidiary and parent operations in a given industry and country:
C i , the subsidiary complexity ratio for industry i, is the ratio of the number of firms in industry i appearing in the top subsidiary database (S i ) to the number of firms in industry i appearing in the top parent database (P i ). This ratio provides a simple measure of the level of organizational complexity evident in the firms operating in each industry or sector. A high ratio would be an indicator of extensive subsidiary development among the top firms in a sector, while a low ratio would indicate a greater reliance on parent firms alone. Table 3 York is much more dominant among foreign subsidiaries than among their domestic counterparts. Table 4 also reveals a heightened role for Philadelphia among foreign firms, as that city ranks second nationally only to New York in that component of the subsidiary community.
The maps in figures 1 and 2 provide a useful supplement by representing the spatial spread and distribution of domestic and foreign subsidiaries. Figure 1 , for the U.S., shows that foreign subsidiaries in particular cluster in a small subset of the much larger group of cities that host all subsidiaries and other corporate activities.
The Canadian half of table 4, together with figure 2, represents a situation in Canada that has both important similarities and differences with respect to the American counterpart. In terms of similarities, the table shows that Toronto is the dominant Canadian metropolitan region, as New York is within the U.S., in both the foreign and domestic components of the national subsidiary community. Toronto's leadership on the domestic side is less pronounced than the city's supremacy within the foreign component of the subsidiary community. This is also the case for New York within the American urban system, so as in other dimensions of quaternary activity, Toronto is a direct Canadian counterpart for New York (Rice, 2006) . However, in terms of distinctions from the U.S., it is also clear that the structure of the hierarchy of Canadian subsidiary cities below Toronto differs markedly from the U.S. hierarchy beneath New York.
This distinction shows up in obvious dimensions such as the contrasting sizes and complexities of the two national urban systems, but also in terms of differing comparisons between foreign and domestic subsidiary networks in each of the two countries. In Canada, there is very little difference between the system of domestic subsidiary headquarters metropolitan areas (19 metropolitan areas hosting domestic subsidiaries, versus 15 hosting foreign subsidiaries), while the difference in the U.S. is extreme (113 versus 37). The distinction between the absolute numbers for Canada and the U.S. is to be expected, given the relative sizes of the two economies; however, the difference in metropolitan domestic to foreign hosting ratios is not. The key factor in this dissimilarity is in the vast number of metropolitan areas in the U.S. that host sizeable domestic subsidiary headquarters, but no foreign subsidiaries. This type of metropolitan area is almost completely lacking in Canada. Table 5 provides some additional detail to supplement this analysis, given the bi-national, foreign-domestic differences observed by metropolitan area above. This table indicates the relative proportions of foreign and domestic headquarters for the leading cities in the two countries. Again, the distinction is apparent. Every U.S. city in the study has a foreign to domestic headquarters ratio of 1.0 or less, with almost all metropolitan areas having ratios of less than 0.5. New York has the highest foreign-domestic ratio of the largest American corporate centers, with a value of 0.46, closely followed by Los Angeles with a ratio of 0.45. In Canada, by contrast, every metropolitan area in the study has a foreign-domestic ratio of 1.0 or greater. Table   5 demonstrates that foreign investment and control is not only important for the Canadian economy as a whole, but that it is also a distinguishing factor for every major metropolitan area in Canada when compared with American counterpart cities.
The analysis of the third research area, foreign subsidiary operations, begins with an acknowledgement of the geographic structure of the top foreign subsidiary linkages for the U.S. and Canada. Analysis of the foreign subsidiary linkage database used in this study indicates that a group of eight countries (U.S., Canada, U.K, Netherlands, Japan, Germany, France, and Switzerland) account for the overwhelming majority of parents for North America's foreign subsidiary community, including 81% of the parents of U.S. foreign subsidiaries and 94% for Canada. It is these eight countries that form the focus for the remainder of this analysis. • U.S. and Canadian parent firms have a high level of locational knowledge relating to opportunities for their subsidiaries throughout North America, based in part on the close proximity and intertwined developmental paths of the two countries. Thus, parent firms from each country might be expected to control subsidiaries located throughout the urban system of their North American counterpart.
• U.K.-based parent firms also have a heightened level of familiarity with the North
American market due to long-standing cultural and historical ties with both Canada and the U.S., and thus can also be expected to have a dispersed set of subsidiary locations.
• Parent firms from the other five countries could be characterized, based on the barriers and limitations discussed in the research question section, as having an increased likelihood of clustering their subsidiaries in a small number of major, high-profile metropolitan areas in the U.S. and Canada.
The results in table 6 show that subsidiaries controlled by U.S., Canadian, and U.K.-based parent firms do indeed have a relatively wide spatial spread. However, the table shows that subsidiaries from the Netherlands also became substantially more geographically dispersed from 1996 to 2004 in both the U.S. and Canada, as did German-controlled subsidiaries in the U.S. By contrast, over the same period French firms showed a clear trend toward subsidiary concentration in fewer locations in both North American countries. The divergence in the behavior patterns of firms controlled by these countries provides some interesting future research opportunities. American foreign subsidiary map in figure 3 and the Canadian foreign subsidiary map in figure 4 reinforce the selective nature of the location choices for firms controlled from France and Japan, while graphically demonstrating that foreign subsidiaries controlled by parents from the U.S., Canada, and the U.K. have a wide distribution across the North American urban hierarchy.
SUMMARY AND CONCLUSION
This study has analyzed the locations of subsidiaries in the U.S. and Canada. The results demonstrate the complex locational patterns that characterize subsidiary activity in North
America. In terms of sectoral orientation, the study has shown that certain sectors of the North American economy are home to disproportionate numbers of subsidiaries, and that the subsidiary structure within the overall economy is reasonably consistent over the course of the 1996-2004 study period, as well as between the U.S. and Canada. However, the study also shows that specific sectors have seen large changes in their subsidiary communities, indicative of what may well be ongoing evolutionary processes impacting particular components of the economy. It is important to note that the observed changes appear to be involving different components of the economy in the U.S. compared to Canada. A second area of analysis, focusing on a comparison of the geography of foreign versus domestic subsidiary activity, clearly demonstrates that foreign subsidiaries locate in a subset of all possible locations. However, the study results indicate that this difference is much more pronounced in the U.S. than in Canada. A large number of U.S.
cities host domestic subsidiaries but no foreign subsidiaries whatsoever, while virtually no cities in Canada fall in this category. Finally, a third study area investigated the variation that exists in subsidiary location choices when segmenting foreign subsidiaries by parent firm nation. This analysis demonstrated for both the U.S. and Canada that parent firms exhibit large differences in their North American subsidiary location choices, with parents from North America and the U.K.
continuing to have subsidiaries located in urban regions across the U.S. and Canada. Parent firms from other countries show a wide range of subsidiary location behaviors, from a marked growth in spatial spread (such as Dutch subsidiaries in both the U.S and Canada) to continued high levels of subsidiary concentration (such as Japanese subsidiaries in Canada).
These results relate to both our current understanding of firm locational behavior and to future research directions in urban-economic geography. The findings linked to the first question suggest that, given broad Canada-U.S. similarities in subsidiary sectoral profiles across the economy, there may well be a broad rationale for specific sectors sharing common subsidiary characteristics in across national boundaries. More specifically, given the proliferation of subsidiaries in sectors such as utilities in the U.S. and insurance in Canada, perhaps there is something about the operations of these given sectors that makes the growth of subsidiaries a benefit to the development of the firms in the sector. This conclusion is important in terms of our understanding of the functioning of the economy, and leads to an obvious next question: what specific sectoral characteristics are linked to subsidiary growth and utilization?
Some guidance for this further investigation might be gained from the other major element of the sectoral findings: subsidiaries in a small number of sectors are clearly developing in different ways in the U.S. and Canada. This is exemplified best by the telecommunications sector, shown in table 2 to have had a great increase in U.S. subsidiaries concurrent with a large decrease in Canadian subsidiaries. Several other sectors had large subsidiary growth in one country, with no large change either way in the other. Why do these sector-specific differences in subsidiary complexity exist, given the other broad Canada-U.S. similarities noted above? Are these differences an important indicator related to broader issues in economic development?
In the case of telecommunications, it is clear that the sector has distinctive characteristics in the two countries: in Canada, the telecommunications industry is dominated by a small number of large firms that have emerged due to Canadian foreign investment restrictions, while in the U.S., many small and regional telecommunications firms coexist with large, national players (Competition Policy Review Panel, 2008) . It is likely that the distinctive levels of competition and regulation present in the two countries have led to different strategies relating to corporate organization among telecommunications firms.
One other cross-border comparison, focused on utilities, sheds more light on the influence of government in industrial development. The utilities sector has also been shaped by very different regulatory forces in the U.S. and Canada. In the U.S., utility firms initially emerged as regional monopolies, with most being investor-owned (as opposed to co-operatives or government ownership). However, since the energy crisis of the 1970s, the sector has moved increasingly towards deregulation (Richards, 2007) , doing away with many regional monopolies.
Deregulation has been accompanied since 2000 by the emergence of a multitude of specialty competitors focused on serving specific regions and market segments, such as firms and households who are willing to pay more for power produced through wind technologies.
Competition arising from deregulation has led to corporate restructuring and takeovers among many major U.S. utilities, which in turn has created incentives for firms to identify new means of unlocking additional efficiencies and value for investors. Canadian utilities, by contrast, continue to be controlled largely by publicly-owned and controlled provincial Crown corporations, leading to little change in the control and organization of the Canadian industry over the past decades. Only three of the ten provinces have explored deregulation (Richards, 2007) , making much change unlikely in the near term.
The utilities and telecommunications sector contrasts highlighted above provide some context for the cross-border subsidiary differences observed in the present study, but more understanding of the true basis for subsidiary complexity, and the impacts of such development, to issues related to proximity, knowledge, familiarity and strength of linkage between each of the parent countries and the U.S. and Canada. Following this interpretation, it is also apparent that firms from the Netherlands are making great advances in their familiarity with the opportunities available in North America, lending some support to the foreign-domestic convergence hypothesis previously discussed. The overall "familiarity" explanation as advanced here should only be treated as tentative and partial, however, as the conceptualization used to formulate the research expectations for this third study area was very simple. In addition, no consideration was made in the analysis to differentiate among sectors of investment by parent country, nor was the impact of regulation incorporated into the analysis. Extension of future research to examine the precise nature of "familiarity" and to account for differences in sectoral orientation, concentration, and regulatory impacts among foreign subsidiaries would help to better define the factors driving the parent country differences observed here.
In conclusion, this paper has attempted to establish that research related to a broader definition of the "subsidiary" concept is an important and necessary contribution to the advancement of theory related to the literature of quaternary location and subsidiary investment in urban-economic geography. Previous work has left a gap in the geographic literature by focusing overwhelmingly on foreign subsidiaries and neglecting domestic subsidiaries. While the analysis here represents a step in addressing this gap, the preceding discussion also makes it clear that many further research questions remain to be examined. More research into subsidiary location, relying on more extensive databases and an extended theoretical background, is needed to address the issues and questions raised here. However, such focused investigations related to subsidiaries specifically would represent in all likelihood only an incremental advancement in our geographic understanding of corporations and locations. This is not to suggest that focused research should not continue; but, for a much broader-based and potentially even more useful approach, it is also necessary for research in geography to address and synthesize the entire range of quaternary activities, from parent and subsidiary headquarters, to elite, inter-urban information transfers, and the wielding of influence through bodies such as corporate boards of directors. One of the largest and most significant tasks facing corporate geography today is to construct a conceptual framework that provides an integrated approach to the evolving geographies of the activities that collectively administer and coordinate the operation of the entire global economy.
The present study is but a stepping stone on the long and winding path to this eventual goal. 5 Relative entropy is an indicator of systemic concentration with a long record of application in urban-economic geography (Berry and Schwind, 1969) . The relative entropy statistic Ĥ measures the geographic dispersion in an urban system as a percentage of the total dispersion possible.
In equation 2, p i is the proportion of all subsidiaries in the country that are located in metropolitan region i, and n is the total number of metropolitan areas in the study, so H is the non-normalized entropy value. In equation 3, Ĥ is the relative entropy statistic created by normalizing H against the maximum possible entropy, ln n. Thus, an Ĥ value of 0% would indicate total concentration of subsidiaries in one metropolitan region, while an Ĥ value of 100%
would indicate total dispersion of subsidiaries among all metropolitan areas. 
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